The efficient market hypothesis (EMH) is tested in the case of the Athens Stock Exchange (ASE) after the introduction of the euro for three different indices. The underlying assumption is that stock prices would be more transparent; their performance easier to compare; the exchange rate risk eliminated and as a result we expect the new currency to strengthen the argument in favour of the EMH. The FTSE/ASE 20, which consists of "high capitalisation" companies, the FTSE/ASE Mid 40, which consists of medium sized companies and the FTSE/ASE SmallCap, which covers the next 80 companies, are used. Five statistical tests are employed to test the residuals of the random walk model: the BDS, McLeod-Li, Engle LM, Tsay and Bicovariance test. Bootstrap as well as asymptotic values of these tests are estimated. The random walk hypothesis is rejected in all three cases and alternative GARCH models are estimated.
INTRODUCTION
Numerous studies have investigated the validity of the weak-form efficient market hypothesis. The weak form of the EMH postulates that successive one-period stock returns are independent and identically distributed (iid), i.e. the price levels resemble a random walk. On the other hand, it is well known that stock returns are characterised by volatility clustering, where large returns are followed by large returns and small returns tend to be followed by small returns, leading to contiguous periods of volatility and stability. In this paper we are going to examine both hypotheses in the case of an emerging capital market which has recently joined the euro zone. We will employ three different indices from the Athens Stock Exchange (ASE), which represent different sections of the market.
There has been a limited number of studies in the literature that focus on empirical application to the ASE whilst none has investigated the three assumptions described above. Siriopoulos (1996) used monthly observations of the ASE General Index from 1974:1 to 1994:6. Using the BDS test statistic and the correlation dimension, it was concluded that a GARCH model could not explain the non-linearities of the series which might be generated by a "semi-chaotic behaviour". Barkoulas & Travlos (1998) The contribution of our analysis is interesting for four different reasons: i) to examine whether the new currency has strengthened the argument in favour of the EMH as expected, ii) to investigate the time series behaviour of the three main indices of the ASE while the transition -from being an Emerging Capital Market-to a Developed one takes place, iii) to test the hypothesis that capitalisation influences efficiency using indices that represent different fractions of the market and iv) robust econometric methodology is employed to test the random walk hypothesis.
2.METHODOLOGY
We start our analysis with the naive random walk, which is closely associated with the weak form EMH
where xt = ln(Et) represents the natural log of the original time series, Et, and εt is a zero-mean pure white noise random variable. If the random walk hypothesis holds, then the series xt will have a single unit root (i.e. will be I(1)) and the series ∆xt (= xt -xt-1 = ln (Et / Et-1)) will be purely random. The series ∆xt may be examined further by estimating the equation: ; /~(0, )
Many statistical tests for randomness have been proposed in the recent literature. Instead of only using a single statistical test, five different tests are considered in this exercise for testing the hypothesis that the residuals are iid. This will allow us on the one hand to obtain a deeper and more detailed insight into the series properties by generating useful information from the various tests and on the other hand to minimise the probability of missing something and thus drawing the wrong conclusion. If our battery of tests displays a unanimous "consensus" in favour of a specific result, we would interpret this "consensus" as strong corroboration of that outcome.
The five tests that are going to be used are the following: McLeod & Li (1983) , Engle LM (1982) , BDS (1996) , Tsay (1986), and Hinich & Patterson (bicovariance) (1995) . All these tests share the principle that once any linear structure is removed from the data, any remaining structure should be due to a non-linear data generating mechanism.
The McLeod & Li test looks at the autocorrelation function of the squares of the prewhitened data and tests whether corr ( . The test suggested by Engle (1982) is an LM test, which should have considerable power against GARCH alternatives (see GT 1993; Bollerslev, 1986) . The Tsay (1986) test explicitly looks for quadratic serial dependence in the data and has proven to be powerful against a TAR process. The BDS test is a nonparametric test for serial independence based on the correlation integral of the scalar series, {et} (see Brock, Hsieh & LeBaron 1991 and GT 1993) . The Hinich Bicovariance test assumes that {et} is a realisation from a third-order stationary stochastic process and tests for serial independence using the sample bicovariances of the data.
The last two tests are general linearity tests and in the case of the BDS test the alternative to linearity can be considered to be a stochastic non-linear model (GT 1993) . The reader is also referred to the detailed discussion of these tests in Patterson & Ashley (2000) and Panagiotidis (2002) .
In line with other studies (e.g. Brock, Hsieh and LeBaron, 1991) , they conclude that the BDS test is the most powerful one. However, two simulation studies by Brooks & Heravi (1999) and Brooks & Henry (2000) revealed that the BDS test can sometimes confuse different types of nonlinear structure (such as threshold autoregressive and GARCH-type models) and has small power in detecting neglected asymmetries in conditional variance models. Both problems are present when a GARCH filter is used and the data are generated from a non-linear data generating process and consequently do not affect our analysis. All the estimations in our exercise are carried out using Nonlinear Toolkit 4.6 by
Patterson & Ashley (2000) and EViews 4.1.
3.DATA & UNIT ROOT TESTS
After years of adopting stabilisation policies in order to reduce inflation and achieve the other convergence criterion, Greece joined the Economic The data statistics of the logarithmic transformation and the first differences of the series are given in Table 1 2 . Table 2 presents the results of the unit root tests. Clear evidence emerges that all series are I(1).
RESULTS
The corresponding random walk and GARCH (1,1) models for each index are presented in Table 3 . The t-statistics of the estimated constant of the RW models are above the critical value of the 1% significance level, indicating that the mean of the series DLFTSE20, DLFTSE Mid 40 and DLFTSE Small Cap are significantly different from zero. This result is not consistent with the random walk hypothesis.
The diagnostic tests for all models are presented in Tables 4 and 5 Clear evidence emerges across the spectrum of tests that the residuals of the RW are not iid. Almost all p-values are 0, suggesting that some kind of hidden structure exists in the data (see Table 4 To test for the presence of volatility clustering, we have proceeded with GARCH modelling. The results are presented in Table 3 and the diagnostics in Table 5 . The 'general-to-specific' approached is followed in all cases, starting with five lagged values of the dependent variable. The variance of the series was found to be insignificant in all cases for the mean equation. The standard deviation is found to be significant in the case of the FTSE20 and the FTSE Mid 40. However, only the constant term is found significant in the FTSE Small Cap, implying that volatility clustering is not helpful in predicting the future returns (see also Millionis & Moschos, 2000) .
The GARCH models produce lower SC's (Schwartz criterion) and as a result are preferred to the RW in this respect. Additionally, evidence emerges to support the hypothesis that the standardised residuals of the GARCH models are iid. Most of the p-values in Table 5 exceed the 5% benchmark. Therefore, we could accept the randomness hypothesis.
CONCLUSIONS
We have tried to answer three questions: i) Has new currency strengthened the argument in favour of the EMH? ii) Has the time series behaviour of the three main indices of the ASE changed, as the last moves from being an Emerging Capital Market to a Developed one? iii) Does capitalisation influence efficiency? Firstly, we were able to provide strong evidence against the random walk hypothesis after the introduction of the common currency. Secondly, the time series behaviour has not changed in the respect that the volatility clustering phenomena still seems to drive the data generating process. Thirdly, we found that the lower capitalisation fraction of the market is more "efficient", in the sense that the past volatility does not help in explaining future returns. Past volatility was found to be important for the FTSE20 and the FTSE Mid 40
but not for FTSE Small Cap. In that respect, the robust methodology followed in the study revealed useful information about three different sectors of the market. 
